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PATTERN 

(57)Abstract: I v- ■* 

PROBLEM TO BE SOLVED: To provide a method for efficiently inspect 
a defect of a photomask after OPC correction. 

SOLUTION: This is a photomask pattern defect inspecting method for 
detecting a defect part of a photomask by comparing the pattern of a 
photomask with mask drawing data by a specific inspecting machine; and 
figure pattern data as drawing data and figure pattern data arrangement 
information as drawing position information of the figure pattern data are 
included and the figure pattern data as the drawing data are processed 
by the OPC correction. The photomask is inspected according to the 
mask drawing data to previously extract a fine figure pattern, such as a 
TEG pattern (test structure) of a part other than the OPC-corrected 
part as a fine figure pattern which should not be detected originally as a 
defective part, but is frequently detected as a defect part and when the 
photomask is inspected, the fine figure pattern part which should not be 
detected as a defect part originally is not regarded as a defect. 
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*MB)2 0 0 2- 2 5 8 463 ( P 2 0 0 2 - 2 5 8 4 6 3 A ) 

1 2 

^BBtt3t*ffi-C*) o T , MMSt*-* "C*> Z> MB'< 9 > it* t^T'fc 5 z. £ Sr«r» k -f 3 7 * h * ^ >^ 

^-^ t % 9 ommitLummx-fo % mm hshsie^su 

W^>'f-yi:OPC (Optical Pro mffi'<9 s ST — #<Dt&m&iaW9l'?#>Z>fflJ&'<9> J ? f -- 

x i m i t y Correct) ffluE^ifc 5 4xT i ^ , ^BEftffi$8 i: Sr a^, JLo, JiS®^— # -e*>SEIJK'<* 
-'*VWW"r — '9fj>h. b^ *9 '< 9 XVWiMtZX 10 yr-.^COPC (Optical P r o x i m i t 

9, **^H&fiFBt L-Tttffi*n5^#T**t^(I>:B&SB y Correct) ffil^tt^MxTt ^^^ffiK 

t UTttttlSixSr t^l^tSjNBHfB-'^^VT*, OPC "r — 9f}>b, -7* h-*x ? '<9 XOflHEK J; 9 , 

tfBJE$nfctH0f^co, ^^/N'-^v^cOtSttiajK/^^ MA.!: Ltt*ffi^ii^^^^i^(:«^ LTlfctB 

[ii*jS2] w*js i Kiotfs, opctfBiE^nfc® mm^ix^mm^9^(OT^ h^-o^f—9^m^. r 

mvMV<D, Ty'<9>m(DmmB'<*>mm<omm & b^j ^it&mk. (to t# h^-r wt&gncj: 9 
wjw, (a) '**?mm z r-9frtD. mmmn^Lfc 20 i#bii/c7«> h^^^r-^c^L, t* h^-orao 

uubfctK »iB*n-5ia»'^#v^r9 H^>r > s f— 9 mm^-^ ytfa^va*?* ^9^n^\ t<9v=7<<> 

TV bV'Oit&mt* <b) T* h^Wk ffl<offi«ft^L«as»£$^ T£h 

J: 9 }| bix^T ^ h 7 >f L , 7^h v-O^— **>ttjJr«r* irtfcB-TS, DRC (De s i g 

=7 4 >fflcnm.WL^=c- ix^ft^LfS^m y ^£rfrft^\ T n Rul e Check) M^£, (c) RijffiD R C *>L 

* h^>Tfl<oSE^ft^L^ «t± 5**aS4xfc#«3fC*3^T, ^^4^L« 

(Design Rule Check) ftSi:, iJ'fcSpffT*, -t <^MM4 ^ L ^WJjt-ittjffiT r> h7>f>f 

(c) mEDRcjiaa{zj:9ttu$nfe#iBBf«3*i^ —*<dtv y=7^ ^mt^nmsftx&m-tzmftt, m 

— -Xft^LMSr^-ra^tspfifT*. ^coWJj^^LJtftiij 30 WBy' — 9 Tt^tfsLfflmm^r—P t L-T56^S-fr* *USffl 

LTJB^S-t!:, ^J^fflBlJK^r — ^ <0, T h7^>f- Steffi i: L Tt^hB ^ix5-<# ><Ott 

•5^ cor f> h t>T >-3Z2»cOjaeo* Bff^«[«±-e*>5 BfSr»a'J"**5 > agSUSiEEt Sr, f7>S 9 ^cOT'fo5 • £ 

>t^«6a>:teffl5fflBrrt L TiSS'J L rWitrJ-r^t^fW^KfiSS [«*Jg5 ] S»*JS-4 Cfci^T. fUSfflBUB^— ^co 

it \ ^*9'<9 ^'Kmw^rMK ^ri^u^pfT-efc 5 -ft aasixfc ram s 

«3E ti , ^ ^ <f ^ L Iffi ^-rSft^^s X ;^J|/n ft ^ L Y $ -tr\ LftS? fr^-Tift^^ X*|n|4PLY # 

^JI^](C ¥-iT T* fc 5 4§^(w , ^ M:i $ n fc BHIVa S: JBpE-t" 5 li-1 ( w spfif T*4h S3 {i , x ^> ft ^ L 4@ Sr ^'-r^^ 

^-tr, x^--^ft^L1w^^^®^;^Xlj|^ft^L Y^7 -I: co P5*B-C3t3i-=r S i3rZ& 5? L 0 <o 2 -o&mftk , rnf 

InliC^Pff Tft t ^-^CrJ:, 7< ^ ft ^ L *S i' ^i-*ll y /> E7!? h >"v- — 9 <OT <> b v 4 >H2t X*'m& £ ^1-5 

^ffit. -e c/;> p^f flW i w rn j f Q. :r r> >y*—9o:>mi&k MBt*— 9 ZW£)m\Br~9 k L T-36ik$-£, fo5^ 

-e^R^re^^i-- ^riJf:€ft*i* ^ l o o 2 o^».^> ^ % riu ^ ^ ft 1 ^ l «iw >i- -^i-^5> k . ^ftt^uvs 

«CT^ I- V"f >y t —?ojr<y V z >4 >m k T*WfiiES*i5 ^^^m$5> 4: -T-f*?^, -t^J-'rWJj-iWSJT h7-i' >'f~ 



ma $ ti s w&*r~ 9 zmiiEm mB*r- 9 t ltmj 

[0 0 0 1 ] 
[0 0 0 2) 

mfilfrb* AS I Cf;:ft«Sft4«*tf>L S 1 Ktt, * 
fc'o EPo, T'#5£:it^:yXl^X&>h£< IT, 
t*S 0 I C^cOLS I fit, fitfig, MfflKfh H 
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^ t — x> gg 7t m m fo 5 v > i 4 ^ * •> as s » co y * vn% 
mwzm^x, y*v-*7^mw&L {y* \*-**9-7y 

cou^* hSrmifeb-C, ««tt»l«^JHW««^»C;L 
y* h^^^Sri/f^^^^ttf 

[0 0 0 3] 7.* h^X^<7,VN^>^»>.^x>±iC.ffi/J^ 

?K-1ft^?B*^3Bifei-So wild. K^iliM/icDlM X 
3i/N±cC)W*^->f X) »*st^Stftiza<5< % 
i ^:>t co J; p >h $ < ft o fc 4: £ (I , ^coiniOTJ&S 
iw ,L ?i % y-A- \>^x9M'<9>wBW&!&mizi$ft1-& 

yA ?d ± *«)" S h 0) x ;b Z> 7t k/x^j/^y r»u 



W0»2 0 0 2- 2 5 816 3 ( P 2 0 0 2- 2 5 8 4 (5 3 A ) 

A 

iSSitSSltf^JBtW » ? B4 (a) (-i') iz^i-J:7^ 

Bm±E\ -1(a) ( d ) eo J: 5 iz ft 5o Z </.")fc ^ % lU ^| 
( a ) <-f) ir^i-J: ^ftJKttSr^^^^-bi^iiKSJxS 
/^WP^LTi/tPS^l:!!, 7.+ h-^^^^/v^ 
> (3tSr®iS*-frSa5^<OJB*fc) aril -J (b) (-f) ^ 

4 (b) (d) oj:9{:t5o -co J: 9 ft*«>lell>f«o|B 

L fcffliXSr, 3tifi«a»lfBjE* St^OPC 
(Opt i c a 1 P r o x i m i t y C o r r e c 

7—-^. 8 .1 5ttJB^<*>, 8 2 0 lifflffiEIfl^- 
^ ,8 2 5 ttJgj5R^<# VTS)5c 
[0004] CcOJzpftOPC (Opt i ca I Pr 

0 x i m i t y Correct) WlEfctm £t"\,fcWiWl 

mcomB'* * >*r— 9 1 . mm^'9^—9(om 
7 ? mm^r- -9 iz x % mm $ ti % \pm £ ttfc y * h ^ * 
^b-*x?ffiWT—9 1 &ttm-tz>z tizx v , 7^- h 

fc, OPC*jE»^tttUSix, »tblBBr* s #< ft*) > ^ 
iu-</K:-&^4< ft^ 0 z<DtzV>* &Ht. opctff 

U"</u-Cffft<r\ O P CMjESfBCot^Ttt. Z^^t^tf, 
L ft i til tv & T mi ft toil Tt^, * co , 

ft, K L AttcoK L A 3 0 0 > D —X\Z^'X\ZZ.(Om 
Jg^o^tPi. L-^L, OPCWjX^^co^n^>^ 

o ^ r (i , « m x m srttm-t-^iKfiiau' ^ t- ^ r« ^ 3£ 
tx%'<%x*£\<*nmmB^>9 ^7)>. xmmt LTtttti* 

ixT L-4 ')c AHhl*3£«coSstB«cB« L . 

**^|SfeSB ^ L TEstti $4x-5^# "Cft t ^t&jBDBIJK>^ 
^ > t ^ l>fe t &m&l X $ ft i > co fc 5 0 Z co fi] 5JiJ & fif ft 

[ 0 0 0 5 ] . - (O X 0 ft O P C (Opt i c a 

1 P r o x i ni i t y Correct) ttiiE^»t6$ 
fcJWiBif -7 - ^ ffl collie -9 isr—9 t . El»'** >7 

- ^ co WiOOi -EittW « Hl^^>^ - ^ SifltfrWi t 

5. 7* I- 7^ vlt^aSSrttLfctft. TV V=?<>\\L% 
mzx v>ffic->Aitz:ry h v>f >"f—9{z1#l. TV k? 

tfS:/- x 7 ^ ( w i (.1 1 h y '/ t 'nf •)) fr^Tft 9 , 
DNC (Do s i g n Rule Check) ?/£!■»! t 



s 

SSL. TO Yy4 vmcOHaBi^ai : y * ^(fijJiJtf3t SJifc 
4x3-<£ "C<ci ^t»*piBI^N^ >'</.") fijgff ar^ZE Lti^ 

La*u DRCteJSBKiatoffi-ete, opcffiiEgB^fa 

^ Y4k t£ 3E »j * JB /j > o fc 0 
[0 0 0 6] 

[«M7&»«ftL.«t 5 it5»i] ±IBcoj:5C, OPC 

E«««i:S:$tr^^^JBIiS-r--#«zT, ffiWZti* ft 
mZtvtc?* Ht^^Cov^T, 9rJ£«0.1*3ffttlfc: J: 9 , 

[0 0 0 7] 

* * y»i«^ot t MiBu7 f — * T-fc6HI 

-^Tfe<Dl]f^v^ yf- ; /{:o P C (Opt i c a I 
P r o x i m i t y Correct) ffljE/;»tfi$iX 

«53fiE«l J: 9 , ***|5feSR £ L T fife ttj ^iio^^T ft t 

x\ opc tfijE $ tiitmjn&.ftv> > 7- >m<owm 
K\<*mmmB'<? >-mwr^^^xn. x\t\t it^^zt 

'&¥m£-j-Z)i>WV,hZ 0 -xrLT, JiffiicfciitS. OP 
CSIIJE$4*LfcBi0f«^«O. 7- >-*JEcolft*OlBliK^>^ 
^aBf^Wh'llfi, (a) "^^^Ji'iUilir;— 

\R\W\%\W&\k\z.t>%L V , IMiSdxSEIB'^ '7 I- 

v-i' 9 , 7-y|-7^ vftJtiffl! i, ( b ) 7" 

'7 I* v Y >ft'l L iil-!iw.i; *}We*4xfcV'rV l*v-i >"r- -9\z 



»08)2 0 0 2- 2 5 8 ^1(3 3 ( P 2 0 0 2 - 2 5 8 -I 6 3 A) 

^ t t>m 0 ) 4^ ^ LW^ :r- ^ ( w i d t li ^ ir. j/ * fc 

a:, WltHLi-S, D R C (Design Rule C 
heck) StPJi, (c) BMEDR C-AOfBEC J: 9Wl±l$ 

& * i ^tt WBE ^ ^ «r v ^ L Wn 3r t ¥tr "C , -t 

7*— ^ <n r o v 7 ^ >m t x«ffi$L mm j r— 9 &m 

TO b74 >"r'—? <DT V h7^ >mU<Dm<D-&£?jK 

mirzm&xjfcmmMwmmts:* fr*7 
WEm mm-r'- 7. -<-7 ^L^z^-t 

<r> it fPJJ f c hu IS T r> h7^f> -r — H Jg t -t co f^^ T ^ 
30 if I-S ^ L o en i o^S5) ^ , itfjfST •> h 7>f 

[0 0 0 8] **WcottaiBI^^ ^cO«i±J*&li, }fi 

<OjfiiHffilB*«-C*>SBl^<^ >-7- y t 
lo, iif-n\fc^l«A'^ yf-.^{:o p c 

(Opt i c a 1 P r o x i in i t y C o r r e c 
t) ftli JE lift $ ixT i ^ £k -^^^Jffiiiffix^-^^b, 7^- 
40 h ^7 ? xolfcmz J: 9 , :4v5l^ffi^ 4: L TfifeMj $ 

mw\mB'-V >X\ o P c MiJE snfc«i9rJW^co, 7- ^ 

>'COT>7 l':^-<>7- — ^Sr^S, 7!) hy-OKl 
i:. ( b ) T r> h v>f >ftJliH!ir,t ^WibJxfcT-r^ |, 9 

-f >7--//^^L 4 7 hv^ >\l\\0yd\M^ :r. y 'J (7 
'<-7--f- :r.y? kbm-')) <CUL US 5 /" ^ :7 ^ (w i il 1 



ft i * L ffitfStB££ixfcffi«j;ATK . T £ h 7 -f Vt* 
— //cO@i0r&* ftllttl-*"*. DRC (De s i gn Ru 
1 e C !i e c k ) t > ( c ) m/fBD R C Saa»- «t 
t?WiHJSixfc#Bi?fic*>i^"C, *ftt * LWSr^H" 

t, fc^t MiflfrlB^ * ft t * L MS ar*i"»» ^ ¥ 
fit . * oopiffi'Jft t * LJt 1W8BT -7 l>? -f >ir - 9 <D 

V=7^ >t* — 9<DT $ V=7-i >mk-CWf$£AxZ>mB9-* 

— 9 &W£mWB J r—9 t LTigiS mJEMSSMT 

— 9<D. TV Y : ?<<l' z r — 9<DTV V v-Y ViflfflScOHlco 

Bff^«[K±-C*>5t>wS:ttttSL, -tcoEIJ&colffl 
EfrSrttttlU cixfcJztK 7-^v-^^co, #*fcflfe8B 
H T ft tB $ ;Jx 5 < £ X ft t *ta*PI ID 7F? ' - * > co (Kglf ill 

— * co * £ fi , ;* ;* ft ^ L *S # X * [*] ft 

f&-tz>nfa-t%T<? v=7>< ^iafflBBufl^BUB^— # 

£ $ it , x ^— * ft i * L H S: # x *r ft ft ^ 

L Y * IrI C ^Pff -eft v ^itlz li , ;* * ft p LIB & * 

i-*»#£¥fr-TN *<oHflB^«riETi> hv-r>'^-^co 
H^t^oWiH-eSsa+SSf^liift* L 0(020^ 

&mfemmB^~-9 

*ft^L«*5W"l8#i:* ^ft 
^LKSr^-TiW^isptT-e, ttofrflasztfiJET £ HtM 
>-^— *<^H^t*^P5*-ex^-*-S0f«lltft$ L 0 co 

1 oc/),M^, WET* h7^yr-^<DT^ Fv^fy 

5Z3 1 x~mfiL£*iz>BiB j T—9 ^m^mmm?— 9 1 lx 

[ 0 0 0 9 ] 

9 fttKfiRfc-r -5 c t c j: 9 , ^ * h 9 (ommtfrm 

ts^P, ?M- V*?*9<D'<9 > k*?z>9t&Wr — 9 t &\t 
&-T %Z btZ&V % '7 -* h s x 9(0'< 9 s co X m &|> & ft 
Hii'3 7 * h ^ * * ✓ < ^ISfeftjfcfrffil;: J; 0 . O P C 
miEtfmZtxtzMm&fcs fNKSixtf::?.* h^^Srft 

OP C ifljiE £MzmWrtWX\ 'J mm*r— 9 ti> 
h , I'ij jSB L X ft tlj $ 4x S ^< # "C ft t * co i ^ ^ ^ SB 

s<9 > tr.) tm W\ & till Hi L T ^ v ^WiVl^rii^l^, ^PfeSBt 

LTBsua$4xfc«i0fco't«-e. 7-^^<//>-^^, 

[0 0 l 0] fcftmwV&imffl)B'-9 >'o;ylfctt\:hmrt* z 
(OX o ft WjSi'wi-a c <L- ^ J; o , ±BC.*iem^j)<K!iftfi!£ 

v'y v S'J c/;j . * ^ l«i SB t L "C I* Mi ^ o 



1*{JB)2 0 0 2- 2 5 8 463 ( P 2 0 0 2 - 2 5 8 4 6 3 A) 

ftMmB'<# >n&WJ£X£ o C t J; 9 % >^ 
— /HZ-&^ftt\ wix«bcoHSIIll-'*^>'{roi^T. 
-?X9 5**t>, -^^^^gafll'IC, 'tO'jy^9XO 

^rSSrBMS-t-Sw tAS-e#5. 
[001 1 ] 

^PtllftWtio Blltt*«Wc07^ h^^^/N^v^: 
Ffett**ffioHljEtoJBffi60 l M v d -HIT, (II 2 fi-e* 
^ ttt BS 7* — * /i 6 M= f fl 5c|*SBSr»»J+ o ftt ^ Bfi fi f iS 
10 gij-ftlfflco 1 fjfijco^a — it, 13 (a) , B3 (b) , 

BI3 (c) fi, -tix-Plx. *»WftH»7*-*i;:»i-a 
jaa«S:*L-ft:H-e«>6o @3 (a) . 13 

(b) (>f) , [33 (c) fiT»> h7-f>f- ^ 

^tilaailiFfru^L. HI 3 ( a ) (o) , BI3 (b) 
(d) , B3 (c) (n) ti. ^^^MiHfT*— ^co^-ll 
if^f - ^ <!: f 1 1 ffl if f - 1 1 ^ 5 o m 3*. 3 

JO, 3 2 0, 3 3 0, 3 4 0tt7>h7>f>f-?«) 
BIJB, 3 1 1, 312, 313, 321, 3 22, 32 
3, 324, 325, 331, 3 3 2 1*^ X 9 ISiIit'— 
20 ■^cO'S-BIJKx — 3 3 0 a, 3 4 0 a 3 5 

1, 352, 353, 354 ^IJ^IUf 7^— 9 Xfo 

[0 0 12] *mmco-7* V^^'s '<9 

^mmmm<D mi cs^^Mt§ 0 *« 
*f—9 <offiiffi{fi:a*«r-* s ia^<# vt 3 *-.^ etttri 

ir^ra^, J.o, tSS^— "CfcSB^^ >7—9 \z 
OP CWiIE^«fi$ix-Ct^, v^^aHr-^^ffli^ 

30 T , itM * V x 9 t . mm-? x 9 tiifflf-r — ^ 

tsr, mfccom&mz x v . i-mtx^ xmk&tzii 

. ffi-e*j«o tit, 7.+ h^*.*'^>coftfi(;:j; «9 , 
***te»4: LTfttUSns^S-eftv^cotw^ttSBi: I 
TfttH^n^ C 1 ^WmB'^9 >X\ O P CffljlE 
SixytfliBfTW^co, 7- >*co»aBBIJK^<^ ><r, 

^toWimiTfcgt, 7.+ h^^^^^^>coSj36!w[RL, 

^ ^ v LT*3# , -tcoffiefrSr^r* <t I ft i ^Rh«5 

40 [0013] 9c-r. y X V-*X9 '<9 ^(DWMAZ X 9 , 
***r<j«»i: LTfttU^ni^fefti^cosz^KiBBt L 

t ft Hi $ n 5 ^ t t \ o p c tsii ie $ ^x tz mm wv 

o:k y- 9'<9 i/^oy$M\WiB'<9 >cOh9inif^r, ^^^tiVi 
BH-r-* (SI 1) ^-^lIlHil, Wim$4xfc»f0lf 

cov--^ ^mvj<\ism\\m\B\ j r — 9t-th^ (s i 

5) 

^ftl^ r,0 / J( , vt' v r, ^'^^IffijiDi-r--^ (82 1, S I 1 ilHl^i) 



mm 0 0 2- 2 5 8-16 3 ( P 2 0 0 2 - 2 5 S 4 (5 3 A) 

9 10 

/j > 6 , mm m £ it \z t> t t> . ffirii * n 5 1*1^ ^ * >- «o <s * a* x # fa tc ^ t y fa iw *pfr -e & 5 m&iz 

TV by«Ov*—9&ffiZ>* TV b y 4 > ittmr-l-ftt:: tt, l*ttl$nfc|B]ffi&?FMi-*»l^-*-«T £ by^>m 

o 9 (S 2 2) (fHBizJpJjEEfflH^— ^a:»±**, *^-*&ir*L« 

f >iti^mzX !)»feiXfcT»> hv-O-x-^iC^L, flufBTO h7^f > s r—9¥— 9 <omB k ^ 0)W\?&X^ 
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